OBJECTIVES The purpose of this study was to compare myocardial blood flow (MBF) and myocardial flow reserve (MFR) estimates from rubidium-82 positron emission tomography ( 82 Rb PET) data using 10 software packages (SPs) based on 8 tracer kinetic models.
. These measurements at rest and under stress can be completed quickly (2, 3) , and the reconstructed dynamic images can be analyzed in a few minutes by the majority of the available software packages (SPs) (4) .
The analysis produces left ventricle (LV)
absolute MBF values measured in ml/min/g at rest and under stress as well as the myocardial flow reserve (MFR)-the ratio of stress to rest MBF expressed as a unitless number.
These values provide unique information regarding diagnosis and monitoring of coronary artery disease (CAD), microvascular health (5), multivessel CAD (6), and risk stratification (7) . Although recent studies have shown the diagnostic and prognostic value of MBF quantification over the standard relative image analysis (6, 8, 9) , and use of the generator-produced rubidium-82 ( 82 Rb) (10, 11) has brought MBF quantification closer to the clinic, its integration into clinical routine practice remains underutilized (5) . (16, 18, 19, (22) (23) (24) (25) (26) and the willingness of the development team to collaborate according to same ground rules, including blind analysis of the same selected patient datasets. For further details on the 10 compared SPs, please see Table 1 and "The Evaluated
Software Packages" section in the Online Appendix;
for the side-by-side comparison of the packages, see Appendix for details of the study design).
In general, all of the 10 packages implemented variations of a 1-tissue compartment model (TCM) (27) .
A total of 7 packages implemented by the Ottawa Heart
Institute 1-TCM model (OHI-1-TCM) (14) . An eighth package also used this model; however, it used a Nesterov et al.
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(12)-2-TCM_Ref12 ( Table 1 Thus, this biplot visualizes in an intuitive way our pre-defined criteria of agreement-the pairs inside of these borders were considered to have high pre-defined agreement.
RESULTS PATIENT CHARACTERISTICS AND HEMODYNAMICS.
The study population demographic and hemodynamic characteristics are in Table 2 . During the pharmacological stress test, heart rate increased (p < 0.001), whereas blood pressure showed a mild decrease (p < 0.05), resulting in a rate pressure product net increase (p < 0.01). 
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Comparison of 82 Rb PET Softwares MBF, the ratios between extreme values were 1.7 globally and w1.8 regionally; for stress MBF, the ratios ranged from 1.9 globally to w2.2 regionally; and for MFR, the ratios were 1.5 globally and ranged from 1.9 to 2.3 regionally.
AGREEMENT OF GLOBAL LV MBF MEASUREMENTS.
The biplots (Figure 1 ) demonstrated several consistent patterns. The first pattern was that OHI-1-TCM implementations (green elements) in 8 SPs tended to concentrate close to the origin (14) . The second pattern was that 1-TCM_Ref19 (purple elements) provided results that differed greatly from other models on all studied levels for both MBF and MFR (19) . The third pattern was that 1-TCM_Ref17 (red elements) provided MBF values much higher than the others, both at rest and stress (17) . Note also that RT_Ref13 (yellow elements) was within the pre-defined difference limits globally at rest (up to 19.8% of the median), but
showed higher values for stress (up to 35.0% of the median) and for MFR (up to 24.5%) (13) .
AGREEMENT OF REGIONAL LV MBF MEASUREMENTS.
Regional values generally showed larger differences:
up to 41.5% of the median for RCA. Also, over 
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OHI-1-TCM. Because the OHI-1-TCM was the most commonly applied model in the evaluated SPs, specific biplots for comparisons between its implementations in 8 SPs were created and are displayed in Figure 2 ; red elements demonstrate two implementations of the model that were added later to the RUBY project. Globally, all of the stress differences were well within the pre-defined limits of agreement, <20% of the median value, and the majority of rest differences were also within this limit. Similar patterns were observed regionally: the majority of stress MBF values were well within the pre-defined limits.
However, in general, regional differences seemed to be larger in the RCA region. Values of the largest differences between implementations of OHI-1-TCM are shown in Table 4 . Nesterov et al.
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The positive finding of our study is that OHI-1-TCM, the model described by Lortie et al. The causes of differences can vary. In some cases, smoothing of the data can result in higher MBF (33) for factor-analysis-based methods such as Sitek et al. Nesterov et al.
its lower value for rest MBF and MFR compared with stress. The choice of limits of agreement is critical, and for ICC we used recommended (31) values-a cutoff for excellent agreement at over 0.75.
For the differences, the choice of appropriate limit is not that straightforward, and we chose to use <20% difference in studied parameters as acceptable, as it is similar to the test-retest repeatability of 20% to 25%
for rest MBF and MFR reported recently using 82 Rb PET (35) .
Increasing the number of compared models geometrically increases the results, which makes the analysis and display of these results challenging. For the measured global and regional values, there were 2,520 differences Another consideration is that one of the 1-TCM programs used interpolated dynamic image frames to produce a dataset compatible with this implementation of OHI-1-TCM. The shortened dynamic sequence may tend to exaggerate any differences from later uptake and washout frames that were used by the other OHI-1-TCM implementations. Last, 2 of 8 OHI-1-TCM programs were added after receiving preliminary (study average) results of RUBY. These decisions were made for the sake of comprehensiveness, because it would have been practically impossible to repeat the study de novo, so we chose to include these analyses in the primary results. However, these The x-axis for rest and stress is the difference in myocardial blood flow (MBF) values (ml/min/g), and for MFR is unitless ratios; the y-axis is always 1 À intraclass correlation coefficient. The x-range of the shaded green area represents AE20% of the median value. Comparison of MBF ¼ myocardial blood flow; SP ¼ software package; SW ¼ software; other abbreviations as in Table 3 .
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